PATENT APPLICATION 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 
Toshiaki KUNIYASU, et al. 

Appln.No.: 09/973,814 Group Art Unit: 2881 

Confirmation No.: 7822 Examiner: NOT YET ASSIGNED 

Filed: October 11, 2001 

For: SEMICONDUCTOR LASER DEVICE WITH A CURRENT NON-INJECTION REGION 
NEAR A RESONATOR END FACE, AND FABRICATION METHOD THEREOF 

SUBMISSION OF PRIORITY DOCUMENTS 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Submitted herewith are three (3) certified copies of the priority documents on which 
claims to priority was made under 35 U.S.C. § 1 19. The Examiner is respectfully requested to 
acknowledge receipt of said priority documents. 



SUGHRUE MION, PLLC 
2100 Pennsylvania Avenue, N.W. 
Washington, D.C. 20037-3213 
Telephone: (202) 293-7060 
Facsimile: (202) 293-7860 

Enclosures: Japan 3 1 1405/2000 
Japan 360432/2000 
Japan 038689/2001 

DM/plr 

Date: January 14, 2002 



Respectfully submitted, 




Registration No. 23,063 




USSN 09/973,814 Q66676 
KONIYASU, et al 

SEMICONDUCTOR LASER DEVICE WITH A 
CURRENT NON-INJECTION.... 
Darryl Mexic 202-293-7060 
1 OF 3 



ei ^ m # n r? 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 

m m *¥■ a s 

Date of Application: 2 0 0 0^1 1|28H 

m m # # 

Application Number: #M 2000-360432 



Applicants): A *±«7>f /l/A*5*£tt 



2 0 0 1!? 9B28H 



* n jf \& * IK? JhL 

Commissioner, ^^^L # 1 

Japan Patent Office % ^ I 




ffl$E#-& £B$E4# 2001-3089439 



#2000-360432 



C8E3##] P25730J 

i&xft] ft&fT&m sun mm. m 

immnm^m] hois 5/16 

HOIS 5/24 

[ft*] Oj* is* 

[ft*] 

[^p>9#] 

[ft*] TO 
[WlFffiHA] 

[HM#-^] 000005201 

[ft*Xtt*ffc] t±?l7>f;i/Att^tt 

[9KB!I#-^] 100073184 
[#3g±] 

[ft*3U**ffc] iPffl flEife 

immmw 100090468 

[#3±] 

- [ft*x«*^] fe^ra m 



ffi$E# 2001-3089439 



#2000—360432 



C^M£ifiS##] 008969 

mtf±m] 2i,ooor 

[tMi mmm 1 
as i 

MltfM&J ^» i 

[&&Stt4£#-S§-] 9814441 



2 



ftiliE# 2001-3089439 



#2 000 — 360432 

mmm 

7*; KM, 3faiySS:^-rs 
n x2 G a l-x2 A s l-y2 P y2^~* AU 7 * (fc£U x2/0.49^y2^0.3+ (x2/0.49 
), 0.8£y2£1.0) , i a© I n^G a s ygl? #^ttl 

U 0^x3^0.2, y3 = x3/0.49) , gfS U SSftS i l?tf> I n x2 G a 1-x2 A s t 
2 P 2 jgHAU TJS (££U x2/0.49^y2^0.3+(x2/0.49), 0.8£y2£1.0) 

tafH^-AU TJSfc J: tfH^ ^' U 71^, -eft-eft, ffffBG a A s SSlCfcf L 

#0. 0 5nmJ£A_L0. 2 nm«K'fe5»^j:^ 

&&c*fLTO. 0 0 7 £T'©3I^UM£^£M7b^&U, 

tfe>ftTV*5£fc&#&4:^$i|M&#U-tf^?. 

2 ] t&8B*«&#&A1£«tf , I98a^ft < £ *b-Jj(DPkM&t®ffi& 
®V>mU-=iy % V hStfHfcasSftTfcSfc©-??**;, Mfa^-^79 KS±ICJS 
oT^SnV;?^ hS±^e>UfSa«i6#aA1!g«tC»ffiLfcl«ffB»n^9y KS 



1 



ttJSEW 2001-3089439 



#2000—360432 



m^3] ftfiE=i># V M^G a A s fr^U, ? ^ y K«#^=r > 
# ? SMOG a A s 5:i'yf>^tSi^f+> Mc J; oT^y ^> ^3*l&V^ 

[0 0 0 1] 
[0 0 0 2] 

i*nw t. imf s t=. &> izftm l fc&ffi] 

J: *l£C0MD (Catastrophic optical mirror damage) 3f|iUC J: tj 

, *ffi3 1 6m^©|fiI-t:*^J|5I$ti-5r^^^tlT^S 0 dtf>J: e>&P*9SI£ Ami- 
's fc#>tC, ^®T'©^^©A> F^^^^3i^;i/¥-$:^:^< LT, ISftfttf 

[0 0 0 3] 

M*J£, 4#H§5pll-220224#, V^il999i£#g?T<Z)JJAP,Vol.38,ppL387-289, 
No.4AfC, I nG a A s P y§<f£Jitf)_tTlClt§&c LT I n G a A s P3I5SUMAU 



ffiIE# 2001-3089439 



#2000-360432 



[0 0 0 4] 

^ffiJSSAK^ 5 #J§g2000-31 1405-SHC, V V S?*3§<Z)¥aMfc !f 

® £01 £ «8£#i£A*3i 4: * * d h £ * ©«3t*S*<#§ $ ftT V * * . 
[0 0 0 5] 

[0 0 0 6] 

& a« * ^ £ & i w t. -t z> *» © t* & & . 

[0 0 0 7] 

ftfiiaoi n x2 Ga l . x2 As l . y2 P y2 I-/1'J7M (fc£U x2/0.49^y2 
^0.3+(x2/0.49), 0.8^y2^1.0) , ilffll n^Ga^As^Pygl^ 
(fe£U 0^x3^0.2, y3 = x3/0.49) , USI:ttS i M<Z> I n x 
2 G a l-x2 A s l-y2 P y2^ AU7 * (fc£U x2/0.49^y2^0.3+ (x2/0.49), 

H-A*U TN TM£<D<&Wmmtfi 1 0 nmj^±3 0 nmJ^TT'&U 



ffiSE# 2001-3089439 



#2 000 — 360432 



m—rtVTM&&Tfi&r.rtVTmifis ^ti^ti, g a a s mm^M Lxmmv 

mJ^JtO. 2 nmJ^TT&S/iajEfcfr y, 

. o o 7 *T?©5i5»yss:^"r*fflfiK^e>ja:y, 

*f[pJlT£ 2o<Z);£Jg#§3McD'J>&< fcfc-#<Bie#tC*ffi#&AM«#»tte> 
tl T V * £ 3 £ # IK i: I" £ © T* & £ ■ 
[0 0 0 8] 

o 

[0 0 0 9] 

m^ll<7)-a5©M^^«^&^A^afe»lC|^*$nT«^A^^^$tl 
Tfey, t%»«jKaAJS&«^«fc^JCffi*JR±©mSB*^AflH«^© 

[0 0 10] 

3>#*hJSttGaAsfre>fc»J, 9 <5 v VM\*ziy 9 9 bM<DG aAsii 
[0 0 1 1 ] 
[0 0 12] 



4 



tfi£E# 2 0 01-3089439 



#2000—360432 

[0 0 13] 

GaAsSSlC**"* S^T?**;, GaAsg«©|jm£ffc& a GaAs i:U ^'J7Mf 
fcR&a^Lfc*^ IKIISUliA^, A 1= (a GaAs - ai ) /a GaAs ^ 
SSnStiOtftU, *»WCtt0.003<A 1 <0.01h*SlS«©J!flJESS:fl5v^«. 
[0 0 14] 

H«tc, ?SttS©ft^j£»&a 2 i:Lfc»<£, ^ttM©S*ttA 2 «, A 2 = ( 
a GaAs _a 2 ) / & Gaks X °^ n Z ,:ib(DX * Sb Z > ° ^JSWTftt, rfe^g^-fsj 
fctt, M*A 2 ^, -0.003^ A 2 ^0.003T?&*i H &VH\ ±fB rinGaAsPj^# 
TOteJStf, ffffBGaAs^&fC&^Sg^t-SM, &£V>ti, trrfBGaAsa^icMb 
T0.007**^©5fSRy^&^t'*jffiJ*J -0.003^ A 2 ^0. 007 *mr=.-?ffif& 

[0 0 15] 

*ttm<D¥&{*ls—?Mtt&tl\i. InGaAsPtgttJg©.±TJCInGaAsP5ISKyM 
A U 71 W S 3 £ (C J: »J , At BBtC J: »J agIfi£#T?<B 3f 5R U MA U 71^ & 

[0 0 16] 

InGaAsP?[5BUM/N*'J 7J1 £ 3 £ IC <fc U, SSIt^'^Iil© 

W © KM? 3 & * £ < & £ # £ , ?SttJB <=> 3fc#?&JB a £ 1EJL 



5 



ffi$E# 2001-3089439 



#2000-360432 

[0 0 17] 

^tt«&A 1 £^£&v^/&T*^£*iTV>5£#>, fStSM A 1 
315 © o . 8 (i m 9 © 4 s # * u - if SR^ £ it 48 b T © A © ® T* ^ '[4 # 1ft v 

i 

[0018] 

#J6»Sg®j£#K:fc^T, n>^^MA«$ti, *©±Ki|fi»IK#jg/*3 
[0019] 

hJg^G aAs^fefty, *9 v FNffi&nyf 9 M«G a A s & 

, MfiD*S:faillA<l»it5ii:^t5. 
[0 0 2 0] 

^tSr^^T'^f. J: S«ffi#-ffc L<&^„ 5 

0^mJ:^t<iit5i:, #N*^AfI^©^PRiKlc e |;S) I 6^*^^<^ 

[0 0 2 1] 
[0 0 2 2] 



2001-3089439 



#2 000 — 360432 

[0 0 2 3] 

^*&«*fCffiJfcSi£fc«fc (l.O.O) n-GaAsit±UC, n-Ga y 
g Al 061 As^7yKI2, n * fr\Z i - I n 0>4g G a Q 51 PytmWLM 3 i 

- 1 n 0.4 Ga 0.6 P9,BySg ^ ,J7f4 ' i_I n 0.13 Ga 0.87 As 0.75 P 0.25 
*^#FM'f£JI 5 , i-In 0i4 Ga 0 . 6 P5iay2^U7*6, p*fctti-I 

n 0.49 Ga 0.51 P *^»7. P- Ga 0.39 A1 0.61 A ^^>* g8 ' p ~ G 
[0 0 2 4] 

#ClC, 02 iZjjk-t cke>lC, l/^X h20 (gfjjtit-T) 100°C*yh 

yiz-hciM^u ^-^ ±ts (i.o.o) n«©>ry 7^tc5p 

U-tf©^#BBffifc:Si£#l«MC>Efc5i:3K:, 1 0 /£ m(lg<Z)jg21# 5 0 n m 
©ISIBI1?BBP-r«J:^«cT^^&^LT, Mi^ 1 0 0mJ«iT% VV 

T VV* h20tCggPS:^^S o i5|iyf^>M'p-GaAs2> 
^^M9, p-Ga 0 A 1 061 A s 9 =? v KJS 8 &x y > L T U v 

[0 0 2 5] 

nu i o o m j©»3te*-e* xAjcfl&it u mmmx'mmm^(Diyi>'7h2o^ 

mMZl£T]siJX h20lC«Sg^AIH«S:BBP'fS. ISfflNHgi H 2 ° 2 = 
1 : 5 0«-&#jg?KJC#x/\& 1 Of££U S*^Afi«fflp-GaAs3> 
*f NS9 &S^WlCX»y^>^S:ffV^ lMAS5^Mt5 0 l/i/'X h20 
&*$ST;i/#yMT-M?L£^ P-CVD^fifl 5 0 n mffl S i O^iHl 
2£7£f£t-<5o p -G a A s hJS9 &x-/^>^-r&l^lC|i?B#{C U «yi^ 

i(:iailt^5p-GaAs hjg 9 ©fflliBtffftil U ilfi»l|gl2<Z>tta 

[0 0 2 6] 



ffiSE# 2001-3089439 



i 



#2000—360432 

#CtC, , S i O 2 Jfi*J0|12±JC b h ifig 5 0 n m(D V y V&G>ffl& 

T*, #-&Am%£<Dl%fr <d 3 # m (0 2 * a ) feitfij*; S^agS* £ 3 ^ m (02 

m&Zl 0 0mJ<D83tl7fi»t*. 3^<lE»[T?fla*f0«©l/2;^ h &tg#£l* 
HgP£-£S 0 BHF»»[^BBPSP^OS i 0 2 ffltl2S:»i»Ufe|fe, US>*h&^ 

V^I^fC?£j&^£ 0 -£<D^, a£S<35W»S:fTVMifi!l«ffil4&^"rs 0 
[0 0 2 7] 

±3B©«fc3lCl,Tf£3gLfc'7xA& (10 0) ffiifinm't&lifiUZ**. 
*T?ffij£©&igS§Sl. 5mm. fig 1 0~2 0mm©^-^ICA$||8U 
Jg»«®S:affiS-&«„ ^SMIO-^IC, A 1 gOgScfll V^&ff^ 6 ± 1 % 
(MS8 0 9 nm) MB*!§-r<&I£J¥&JSK'S-<5. jRlffl!l©Si®JC & X / 4 R 
ft«J©«tJS*3S (fif^tfAl 2 0 3 /Ti0 2 / (Si0 2 /Ti0 2 ) S'sSBBM 
**&A 1 2 0 3 , T i 0 2> S i 0 2 , T i 0 2 , S i 0 2 , Ti0 2> S i 0 2> Ti 
0 2 , S i 0 2 £ <fct£T i 0 2 *Z.(DM\Z.^m LtclbO) &7gJGfcU 9 5%«±ffl 

6 0 0 *imlC/\£|i|0T3M*#l'— 1 !f Jl*?<S:ftMK*-S. 
[0 0 2 8] 

yy-?2>W±lZ, Ni (50~150nm) , Pt (50~2 0 0 nm) SitJf 
In (3. 5 — 5. 5#m) £ ^JUlC. < i: 4 *»©ffiSttCj£ 

EFLfcfca&MV**,, 3tf>ti- h 2/>^7 & 1 80-22 0M©M^fflT?dD^b 
T, Infill, SR^Opffiff&^l© I n±JCsK>-5 s -f 
[0 0 2 9] 

Wffi^m©^*7^$:EI3 fcd:t>*lll4 {C^-r o 0 3 i£ <£> C 3 IC, _tf3¥#flsi'-1f 
fc^To^MJUfc^U IH^Tm^2. 0W, $«SH 6 0 °C T'ffo fc^Hlfc C 



ffiSE# 2001-3089439 



#2000-360432 



rmtf&<* wmw&#&Ami&&m-t&m3'&* ow, m^umeo 

^A1S««:l2Wfc*«W©±SB^#<*l/— tfJR^S:, ffi^2. OW, 6 
[0 0 3 0] 

L&V^^-li, 5WT?i|&3 0 0 OI$IS£"eS8ifrLT^S#, ffi*2. 0 

W^C-r-SilC 2lC^t-«fce)lC^j6 0 0 — 8 0 O^HOHUBIMS'lhL'rv^,, * 

fe, c i iz^-t&z)^ z\mvmrtVTMwm<* wmm#&Amm*m-tz 

Sl^*eti, »2 5 0~4 5 0B&ra©|HK:JE»#itLTV>5. 3*l«b{Cifc^ #38 
, I n G a A s P?gttlO±TC I n G a A s P *J1;1 U 7S & 3 <=> 

[0 0 3 1 ] 

iciora-fbstisfeft, MKiittt^iSTLidaJtcu*;^ hay 



ffiSE# 2001-3089439 



#2 000 — 360432 

[0 0 3 2] 
[0 0 3 3] 

*mfi©^JBK: J:*^##U— ifSR-y-tt, n-GaAsIi±[C, n - G a x _ 
zl A 1 zl A s V^v KM (0.55^zl^0.70) , nSfctt i - I n xl G a 1-xl A s 
1-ylPyl^M (0.4^xl:g0.49, yl = xl/0.49) , i-In^Ga^Asj. 
y2 Py 2 ^f58^SAU rm (fc£U x2/0.49^y2^0.3+(x2/0.49), 0.8^y2^1. 
0) , i - I n x3 G a j.^A s ^ygPyg^f-tf^igtt® (0^x3^0.2, y3 = x3/0. 
49) , i - I n x2 G ai _ x2 A s ^ygPygBISSUSAU TJS (fc£U x2/0.49^y 
2^0.3+ (x2/0. 49), 0.8^y2^1.0) , p * tc\t i - I n xl G a 1 _ J£l A s 1-yl P y 
^SMSM, P — G a j_ zl A l zl As^7>y KM* p-GaAs3>^M5: 

tlG a A smmz&+m&-t2>Mf&i££'t2> 0 p - G a x _ zl A 1 zl A s ^ 

KM©*l8llCp- I n G a Pxy *->y|fiitM (ffS 1 0 nm) SrfgWTt) 

[0 0 3 4] 

±ia#^CD^T*li, G a A s£«ttnS&Mv%fc»-£{Cov*T.ffia&b-C^ 
[0 0 3 5] 
[0 0 3 6] 



ffi£E4f 2001-3089439 



#2 000 — 360432 

[0 0 3 7] 

v v vm^ia^T*). i o # mtcrejtsn-r, gA-T*i£y * ^3B#<z>mm# 

jig® £ X^XM £ & o X v> T t) «fc v> 0 
[0 0 3 8] 

A««tt, ^£lfg®£^AyT"\£Mfr£ 5 n mj^_h 5 O/trngT® 
«H-e*ntfJ:V%„ 5 Ami y/jN3V*fc, ^H#«MGaN=i>#* hJftCiS 

[0 0 3 9] 
[0 0 4 0] 

stir, jifi»tt£;fi&xtt&^LTv*titf j:v*. 

[0 0 4 1 ] 

[si] 

m 

[02] 
[03] 

ifc«09 tit© \y - -tf JR^Oift^Stt £ ^ -T y 9 "7 

[04] 



tf}£E# 2001-3089439 



#2000—360432 



1 


n — G a A s 3t3g_h 


2 


n_Ga 0.39 A1 0.61 As KM 


3 


n*fc'tti - I n 0i4g Ga 0 51 P^I 


4 


i - I n Q 4 G a 0>6 P9f3R»;MAU 71 


5 


1 ~ 1 n 0.13 G a 0.87 A s 0.75 P 0.25*^^^ ,f£ 


6 


i - I n QA G a 0>6 P5l3R»;MAUrJi 


7 


ptfdii-In yg Ga 051 P^«I 


8 


p ~ G a 0.39 A 1 0.61 A s FjS 


9 


P -G a A s =r># ? hjf 


12 




13 


p 


14 


nii 


21 





ffifiE# 2001-3089439 



#2000—360432 

[01] 



9 




1 



ffiliE#2 001-3089439 



id • 



[04] 



#2 000 — 360432 




1000 



1500 

B*ra (h) 



2000 2500 3000 



3000 




3000 



ffifE# 2001-3089439 



#2000—360432 

mm) 

i-I n 0il3 G a 0>87 A s 0i75 P 0>25 I^ffittf 5©±T 
tC, i-In 0>4 Ga 0>6 P5fay^AUT»4fe«I:tf6S:i8^, &&#%ai&& 
Op-GaAsn>^ M9|:^U ±®»Cjft»jgl2«:«&&A««3:fifc< 
M^KTIMfcU P*«13S:Mag®5fi«S:l»<ffi«tC^'r-S 1 , 
CM*®] @2 



ffiIE4# 2001-3089439 



#2 000 — 360432 



#0 2000-360432 
50001526298 



S^Jb0 0 0 9 1 

12^11^290 



cams] 

Cft33A] 

[ftmxttjgm.3 



^12^11^280 
000005201 

#s&;riJRT*J5MHrtf#$S2 1 OSi 
100073184 

#5Si;ff*««mS*E«f«^ 3-18-20 B 

ENEX S-l 7|5g flPsm^^SFm 

100090468 

#^;riJR«^m«*IS«f«^ 3-18-20 B 

ENEX S-l 7|5g flPspg^^sFm- 



ff}§E# 2001-3089439 



#2 000 — 360432 



ffi m a 



iJ9!l## (0 0 0 0 0 5 2 0 1) 

1. f£355U?B 1 9 9 0^ 8^140 

ft m w^;ff^j£#!r^*M2 i omm 



1 



2001-3089439 



